Aiming the synthesis of the fragment pyrrolo[1,2-a]azepino found in Stemona alkaloids, two methods of synthesis using well-known reactions were examined.
Introduction
Herbal extracts containing alkaloids have been used in Asian folk medicine for thousands of years.
1 One family of these alkaloids is represented by the Stemonaceae alkaloids which are used to suppress coughing and are claimed to present biological activity against some bacteria, fungus and helminths.
2 Stemoamide is one of the best known representative (Image 1). Image 1. Stemoamide Thus, this work aims to prepare the fragment pyrrolo[1,2-a]azepino present in the alkaloids of the Stemonacae family employing well-known reactions previously described in the synthesis of others natural products. With this adduct in hand, we would be able to proceed with the synthesis of some Stemona alkaloids.
Results and Discussion
The project is a continuation of an earlier project where we have tried to synthesize the same fragment 8 using a coupling reaction between an acyliminium ion and a nitro compound which did not provide the desired product (Image 1). Image 1. Attempt to react a nitro compound with a acyliminium ion. Facing these results, we decided to change the route (Image 2) and to start a new route from L-pyroglutamic acid (4) that already displays the desired stereogenic center and the pyrrol ring.
Image 2. Synthetic plan to synthesize fragment 8.
Unfortunately, we faced problems in the alkylation step, and the proposed route to fragment 8 could not be implemented.
We are now evaluating a new synthetic route which employs L-proline as the starting material (Image 3).
Image 3. Proposal of synthesis
Reduction of L-proline (9) is expected to provide alcohol 10 which is planned to undergo acylation, followed by oxidation, to provide aldehyde 11. Allylation under Grignard conditions should provide homoallylic alcohol 12 which should undergo ring closing metathesis (RCM) to provide the desired bicyclic lactam 8.
Conclusions
Our first efforts in search of the synthesis of the fragment pyrrolo[1,2-a]azepino 8 using well-known reactions were unsuccessful. We are now studying another route from Lproline and uses similar reactions.
